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To all whom it may concern: 

Be it known that I, HARRY A. Knox, a citi- 
zen of the United States of America, residing 
at Springfield, in the county of Hampden and 
State of Massachusetts, have invented new 


and useful Improvements in Variable-Speed 


Mechanism, of which the following isa speci- 
fication. 

This invention relates to. the construction 
of variable - speed mechanism, the object 
thereof being to improve the construetion of 
mechanism of this type, the improvements 
being directed more particularly to the incor- 
poration of a clutching device in the mechan- 
ism in such manner as to protectits frictional 
surfaces from the dust, %e., and to the ar- 


rangement of the parts of the cluteh mechan- | 


ism and its association with the supports for 
the speed-changing gears insuch manner that 
no strains are placed on the gears proper when 
the clutch is in use. 

The invention consists in the combination 
of elements, as fully described, and set forth 


- in the claims. | 
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` omitted. - The sprocket-wheel b is provided 


50 of the hub on the member e,.over which it 


In the drawings forming part of this appli- 
cation, Figure Lis a longitudinal section of 
a mechanism embodying thisinvention; and 
Fig. 2 is a cross-sectional view taken on the 


planes indicated by the lines 1, 2, and 3, 


Fig. 1. 1 
In carrying out this invention the driving- 


shaft a is made with a shoulder c thereon near: 
one end of that partshown in Fig. 1 of the draw-. 


ings and with another shoulder d thereon lo- 
cated not far from the opposite end. ‘Between 
these shoulders all of the gearing and clutch 
mechanism is mounted;-éxcept the: devices 
endwise motion to one of the 
clutch members. eh Ree one 

The principalintermediate member, located 
between the shaft a and the sprocket-wheel 


which is fitted onto the shaft a with the end 
of the hub against the shoulder con theshaft, 
there being interposed between said shoulder 
and said hub a bearing-ring /, which may be 


with a hub substantially equal to the length 


fits and to which it is securely keyed. 


On that side of the member e from which 
its hub projects are two pinions g, which ro- 
tate on studs preferably east on e. Concen- 
trically on the same side of the member e 
there is cast a double-walled flange which is 
lettered h and whose sides are parallel with 
the axis of the shaft, the walls of this flange 
constituting the boundary of what is an an- 
nular recess h' when looked at from the op- 
posite side of the member e. At two oppo- 
site points the outer wall of this flange is cut 
away, as indicated by 2, this cut being made 
to permit the teeth of the pinions g to enter 
the said annular recess h’, (to engage another 
gear to be described,) of which the walls of 
the flange h form the boundaries. 

The periphery of the intermediate member 
e is flanged on that side thereof. opposite to 
that on which the pinions g are mounted, 


said flange extending at right angles to the 


plane of said member e. The flange is indi- 


‘cated by j and carries an internal rack k, 
"which, it will be observed by reference: to 


Fig. 1, does not extend to the full width of 


ithe flange 7, a space m being left between 
the wall of the member e and the inver ends 


of the teeth of the rack k, within which-space 
is located a circular member n, having a long 
hub o, fitting on and keyed to the driving- 


‘shaft a in a fixed position, said member be- 
ing located in very close proximity to that 
‘side of the member e under the flange j. 

On that side.of the circular member n con-. 


tiguous to the member e there is cast a circu- 
lar flange p, (parallel with the axis of the 
shaft,) which is located in the annular recess 
h', on which flange gear-teeth q are cut, (see 


Fig. 2,) which gear-teeth mesh with the teeth 
‘of the pinions y through the cut-away por- 


tions 7 of the circular flange h. Ona hub r, 


, which. rotates freely on the hub of. the 
b, is the member indicated by e, which, as | 
shown in Fig. 1, is provided with a long hub. 


sprocket-wheel b, another circular member s 
is carried, on the periphery. of which 'is a 
flange £, lying at right angles to the member 
8, and whose inner surface is provided with 


gear-teeth u, which also mesh with the teeth 


95 


of the pinions g. The outer edge of the mem- . 


ber sis carried somewhat beyond the surface. 


of the outside flanges on these members to 
hold in place the brake-strap w, which en- 
circles the flange ć of said member. Thus 
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we have the circular member n keyed to the 
shaft, the circular member e loose on the 
shaft, and the circular member s running 
loosely on the hub'of the member e, with pin- 
ions g mounted on the last-named member 
and engaging with teeth on the members n 
and s. Therefore if the brake-strap w be 
tightened around the flange ź of the member 
s the internal rack on said flange will become 
stationary and the member n, rotating with 
the shaft a, will cause the pinions g to travel 
around on said stationary rack, and thus ro- 
tate the member e and with it the sprocket- 
wheel b or any other transmission member, as 
a gear, for example, which may be secured 
to the member e to rotate with it. This de- 
seribed combination of elutch and gears thus 
rotates the sprocket - wheel b at one speed. 
To obtain another rate of speed in the op- 
posite direction, the cirenlar member œ is 
provided, which is loosely mounted on the 
hub o of the member n, and on the latter 
is a second gear y of a different diameter 
from the gear on the flange p, (see Fig. 2,) 
in this case of smaller diameter than said 
gear, and un said circular member x the 
pinions z are carried on studs 2. These 
pinions z mesh both with the gear y on the 
hub o and with the gear-teeth cut on the in- 
ner surface of the flange j of the member e. 
A brake-strap 3 is provided for this member 
«, whereby it may be held against rotation, 
whereupon the member e will be rotated in a 
direction the reverse of that of the shaft a, 
the pinion z being held stationary and acting 
only as an intermediate between the gear y 
and the internal rack on the membere. The 
speed of rotation of the member e under these 
conditions will be relative to the rotation of 
the shaft a as the diameter of the gear y is to 
the diameter of the member e, measured, of 


` course, on the pitch-line of the several gears, 


and the speed of the member e when the mem- 
ber sis held against rotation will be as to the 
speed of the shaft as the diameter of the gear 
on the flange p isto the diameter of the mem- 
ber s, measured also on the pitch-line of the 
two gears. When the member s is held, the 
direction of the rotation of the member e is 
with the shaft, and when the member 2 is 
held its direction of rotation is reversed. 
Now to obtain a speed of the member e, and 
consequently of the sprocket-wheel, equal to 
that of the shaft and in the same direction 
novel means are provided herein for clutch- 
ing the member e to the member n, which is 
fixed on the shaft by mechanism to impart 
an endwise sliding movement to the member 
x, whereby the member 7 is clamped between 
the members e and x, and all of these parts 
therefore will rotate through said member n 
in unison with the shaft without subjecting 
the various gears to any strain or wear. 
That part of the member e between the cir- 
cular flange p and the periphery of e and 
contiguous to the member n constitutes the 
abutment against which said member 7 is 
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! forced when the member æ moves end wise, as 
mentioned above, said member n having a 
very slight endwise motion on the shaft to- 
ward the membere. On said member æ there 
is a ring 4, which is secured, by means of 
screws 5, to the studs 2 and to two other studs 


lines in Fig. 2 and another in dotted lines on 
Fig. 1, this ring serving, incidentally, as a 


bearings. 

The means to impart endwise motion to the 
member g consists in the cam-levers 7, pivot- 
ally supported on a member 8 at 9, which is 
screwed onto the shaft, which is threaded at 
10 to receive it. The outside diameter of 
said member 8 is the same as the hub o, and 
the hub of the member x has a bearing on 
the member h, as well as on the hub o, and 
on the end of the hub of the member æ there 
is a flange 12, against which the cam-levers 7 
may bear. 

On that part of the shaft a lying beyond 
the shoulder dis a sliding collar 13, which 
by any suitable means may ‘be moved end- 
wise on the shaft a to cause the free end of 
the cam-levers 7 to swing outwardly, said 
collar having pins 14 fixed therein, which 
have a sliding movement in holes bored in 
the member 8, whereby the collar 13 is made 
to rotate with theshaft. By moving the col- 


lar 13 to the right (see Fig. 1) the free ends . 


of the lever will move down the inclined sur- 
faces 15 and effect the unclutching of the 
member n. No spring to retract the mem- 
ber z is required, as the rotative movements 
of the various parts will effect their separa- 
tion. 

The ring 4, constituting, as it does, a re- 
taining means for the pinions z, when the 
member z is moved up into clutching posi- 
tion the pressure on said ring will bind the 
pinions z and prevent them from rattling 


driven direct from the shaft through the 
elutch engagement thereof above referred to. 
From the foregoing description it is clear 
that a novel and very compact construction 
of the planetary gearing whereby one change 
of speed may be imparted to the transmission 
member bin the same direction as that of the 
motor is provided, and also means to obtain 
another rate of speed in a different direction 
to that of the motor, together with a clutch 
mechanism whereby the transmission mem- 
ber may be directly connected to the shaft 
frictionally, and which clutch member is 
entirely inclosed and protected, therefore, 
against the intrusion of dirt and the wear of 


the parts therefore greatly prolonged. 

It is clear that by clamping the member n 
between the other two circular members 
which support the pinions a direct connection 
is established between the driving-shaft and 
the driven member b. entirely independent of 
the engagement of one gear with another, and 
therefore all shock to the teeth of the gears in 


6, cast on 2, one of which is shown in dotted ` 


daring such time as the member e is being. 
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means for retaining the pinions z on their ' 
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the ćlutching operation between these parts 
is obviated, and in this respect this invention 


‘differs from any other variable-speed mech- 


anism within my knowledge, as all of them, 
so far as I am aware, make a direct connec- 
tion between the driving and thedriven mem- 


«bers through all or several of the gears of the 


«mechanism. 


: While it is the better construction mechan- 
ically to provide the circular member n with 
a slight endwise: movement, as described, the 


.. degree of this movement is so slight that it 


a 


would be mechanically possible to s spring the 
member n sufficiently out of line by the pres- 
sure of the member z to cause ‘it. to contact 


. with the member e, and thus become clamped, 


even. though it had no endwise movement on 
the driving-shaft. ` Sucha construction could 


not. be as easily operated nor would it be so 


20 


desirable as that described; but it isa legiti- 
mate modification of the preferred construc- 


_. tion and would clearly fall within the scope of 
„ the invention, and a “claim is drawn thereto. 


Having thus described my invention, what 
I claim, and desire to secure by Letters Pat- 
ent of the United States, is— 
“1, Avariable-speed mechanism comprising 


a drivińg-shaft and a driven member loosely 


30 


mounted thereon to: transmit movement to 


another mechanism,:a circular member as n, 


rotatable with the shaft and endwise movable 
thereon more or less and a gear on said mem- 
ber; a second circular member as e with which 
said driven member is positively connected, 
pinions mounted on said second circular mem- 
ber and meshing with the gear on: the first- 
named circular member, a rack for said pin- 
ions and means to hold it stationary, together 
with means to elamp said first and second cir- 
cular members together. 

2. Avariable-speed mechanism comprising 
a driving-shaft and a driven member loosely 
mounted thereon to transmit motion to an- 
other mechanism, a circular member as n, ro- 
tatable with the shaft, gears on said circular 
member, supports for other gears loose on the 
shaft and located on either side of said cir- 
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cular member, gears on said supports coóper-. - 


ating with the gears on said circular mem- 
ber to rotate the driven member at variable 
speeds and in opposite directions, together 
with means to effect the clamping of said cir- 
cular member between said supports, and de- 
vices to temporarily hold either one of said 
supports stationary. 


HARRY A. KNOX. 


Witnesses: 
WM. H. CHAPIN, 
K. I. CLEMONS. 
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